the average, a significant premium to the speculator for this insurance. The long speculator realizes the premium by refusing to purchase a contract from the short hedger except at the price below that which the futures price is expected to approach. Telser (1959 Telser ( , 1960 and Cootner (1960) have both . tested their interpretation of the theory of normal backwardation and have obtained conflicting results. Cootner found evidence to support the theory of normal backwardation, while Telser's conclusions were contrary. · Several other writers have also tested the validity of the theory of normal backwardation. A succinct summary of their findings is given by Rockwell (1967) when he describes the state of the theory:
While the theory of normal backward ation may be valid for particular markets under special conditions, it is not adequate as a general explanation of the flow of profits in commodity markets (p. 110).
2.
More recently, Dusak (1973) has examined the existence of a risk premium within the context of the capital asset pricing model (CAPM) . Within this approach, she argues that the Keynesian notion of a risk premium takes on a new interpretation. Namely, the risk premium required on a futures contract should depend on the extent to which the variations in prices are systematically related to variations in the return on total wealth. If the CAPM applies and if the risk of a futures contract is independent of the risk of changes in the value of all assets taken together (i.e., no systematic risk») then investors will not have to be paid for that risk. The Keynesian insurance interpretation, on the other hand, identifies the risk of a futures asset solely with its own price variability. Dusak uses the CAPM to generalize the Keynesian formulation and tests for both types of risk in the futures market for these commodities; she concludes that wheat, corn, and soybean futures contracts are not risky assets whether they are held independently or as part of a larger portfolio of assets. These results are appealing since, in con--trast to Keynes, Cootner, and Telser, they do not rest on a difference in taste or attitude toward risk among hedgers and speculators.
In a separate study, Schiff (19B1) also found that, for commodities such as corn and soybeans, futures prices do not include a risk premium. He supports the Dusak results. However, for cotton, he finds that hedgers do pay a risk premium. He distinguishes between commodities such as corn, which are affected mostly by supply shocks due to weather, and those such as cotton which are more closely related to general economic conditions. He suggests that, for those commodities in which variance in returns is due largely t~ supply shocks caused by weather variability, a risk premium is not expected to exist. In contrast, for those commodities in which return variances are principally related to demand conditions and thus general economic activity, a risk premium is expected.
The principal problems with Dusak's investigation is that it is based on a misspecified model, and it is restricted to a small set of commodities where systematic risk is most likely to be absent. The purpose of this paper is to correct these two principal deficiencies of the Dusak model. Our analysis focuses on the original and the newer (Ousak) version of the Keynesian theory of normal backwardation and the implications for market efficiency. In Dusak's analysis, it was implicitly assumed that speculators are net long throughout the life of a futures contract and that the well-diversified portfolio of speculators contain only common stocks. In relaxing both of these highly Questionable assumptions, we show that, contrary to Dusak's results, holding futures contracts is a risky business and that the "generalized" Keynes' theory of normal backwardation has some merit. Our results are consistent with Rockwell's conviction that the Keynesian theory is valid under special conditions. Moreover, we test the generalized Keynes' theory using the same commodities (wheat, corn, and soybeans) investigated by Dusak and add a subset of commodities more closely related to the general level of economic activity (cotton and live cattle).
The Capital Asset Pricing Model
Using the familiar mean-variance criterion, a general equilibrium model of the pricing of capital assets under uncertainty has been developed by Sharpe (1964) and Lintner (1965a Lintner ( , 1965b . Their model assumes that the market's participants are risk-averse, expected utility-maximizing investors; and it develops a measure of the risk of an asset and the consequent equilibrium relationship between the asset's risk and its one-period expected return.
, .,
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The major result of the CAPM is often summarized as: (I) where E is the expectation operation; tildes represent random variables; R. J is the return on asset j; Re is the return on the market portfolio; R is the return on a riskless asset; and Sj = COV(R j , Re)/var(R e ). The expression in equation (1) The CAPM has been slightly reformulated and applied to futures market contracts by Dusak (1973) , Black (1976) , an~ Stoll (1979) . These efforts represent an extension of the work of Johnson (1960) and Schrock (1971) who
p~sr.-:ree{ . cr~~) From equation (1), E(~j) can be expressed as a return over a given time period. If P jo is the start-of-period price of asset j and P j1 is its end-of-period price, one can write equation (1) as:
Multiplying equation (2) by P jQ yields:
Since the start-of-period value of a futures contract is zero and the end-ofperiod value of a futures contract ;s the change in the futures price over the period, ~P, one can set P jO equal to zero, substitute AP j for P j1 , and rewrite equation (3) as:
7. Equation (5) expresses a positive linear relationship between the risk of a futures contract and its expected price change (expected return). It is important to note. that, in this model, risk is measured from a portfolio point of view, i.e., the risk of a futures contract is measured by its contribution to the risk of the investor's portfolio. As formulated in equation (5), the nondiversifiable portion of the futures market asset j1s return can be presumed to be captured by its estimated relationship with returns on the market portfolio.
The Dusak Results
The empirical counterpart of equation (5) is:
where R t is theone-period return on an individual asset j, x t is the oneperiod return on the efficient portfolio, a j is the normalized unsystematic risk of asset j, and 8 j is the normalized systematic risk of asset j. It is assumed that E(~j) = 0 for all t; var(~t) = a~ for all t; cov(~t' €v) = 0 for all t J v; plim(r~=lit~t/T)= 0; and the number of observations is equal to T.
The relationship in equation (6) For the independent variable in equation (6) There are two major problems associated with Dusak's analysis. The first is that she implicitly assumes that speculators are net long throughout the life of the futures contract. Empirical evidence indicates this is erroneous. The second is that she uses the return on the value-weighted S&P Index of 500 Common Stocks as a proxy variable for the return on the efficient market portfolio. An alternative proxy (one which gives eaual weight to a stock and a commodity index) has more intuitive appeal and is more representative of an efficient portfolio. Bodie and Rosansky (1980) have shown that a market portfolio comprised of common stocks augmented by commodity futures could result in a one-third reduction in variance with no concomitant decline in mean return.
A Respecified Futures Market
As mentioned above, Dusak failed to account for changing speculative positions in the futures market and failed to include commodities in the wealth (portfolio) index. These two issues will be discussed in this section, and an al-"
ternative specification of the capital market line in eauation (6) will be proposed. 
The Market Index
For the market index in equation (6) A more important consideration is the fact that Dusak assumes the CAPM represents a reasonable abstraction from reality and serves as a measure of expected returns in the futures market under normal conditions. However, she fails to appreciate the assumption implicit in the CAPM that the investor holds the "efficient portfolio" [equation (6) The above arguments suggest that a more appropriate "efficient portfolio"
return variable in equation (6) Sunder (1973 ), Campanella (1972 , and Kon and Jen (1978) .
There has been virtually no discussion in the literature on the nature of the systematic risk of a futures contract except for Sharpe's (1978,p. 419) suggestion that the market ( entertained in the estimation of equation (6) Let E(e t , Et) = E(V tt ~t) = 0 and let var(e t ) = o~~ var(v t ) = 2 0v and cov(e t , v t ) = 0ev·
Combining equations (6) and (7), we may write --R t = a j + ~jZt + BjX t + 'jXtZ t + u t where and where
(8)
(10) If a£, a v ' a e , and a ev are known, the best linear unbiased estimator of ai' 6 i , Bi' and Yi is provided by generalized least squares (GLS).
Unfortunately, these variances and the covariance are unknown and thus a twostage Aitken estimator is required, with the first stage capturing estimates 2 2 2 of a£, a v ' a e and a ev and the second-stage estimates of ai' 6 i , B i , and ~i conditioned upon the first-stage estimates.
In what follows, we employ an approach developed by Mundlak and Rausser (1979) . The components of var (u t ) are estimated by applying ordinary least squares (OLS) to equation (8) from which we obtain the estimated residuals.
These residuals, ~2 = ~, are then employed as dependent variables in the regression, (14) where M is the matrix M = [I -X*{X*I x*)-l X*IJ with each element replaced by its square and x equals matrix x with each element replaced by its square. The resulting estimates ~2 contain all variance elements of var (u t ) appearing in equation (10). These estimates are then entered into a GLS framework or the second Aitken stage to obtain asymptotically efficient
Empi ri ca l Results
Equation (8) Note that the positive 8 i values in tables 2 and 3 suggest that a significant portion of the risk associated with holding a wheat, corn, or soybean futures contract cannot be diversified away. The expected return from holding these assets should, therefore, be larger than the riskless rate of interest.
Note also that the degree of systematic risk is not constant across contracts for any of the commodities reported in tables 2 and 3. In the case of soybeans, the highest estimate of systematic risk measure ;s .936 for the July contract and the lowest ;s .35 for the September contract (table 3).
The low t ratios associated with the Y i estimates in tables 2 and 3 suggest that the degree of systematic risk is no larger during periods when · I 'I · 27.
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speculators are net short than it is during the periods when they are net long. These results must be interpreted with some caution in light of the fact that X t and X t • Zt in equation (8) For commo rl ities more closely related to the general l evel of economic activity (cot t on and live cattle), the GLS estimates are r eported in table 4.
These result s for the nonmarket component, ~i + ~iZt' conform to the 
Conclusion
The major purpose of this paper was to evaluate the portfolio interpretation of futures market investment risk. The generalization of the Keynesian notion of a risk premium, provided by the CAPM was the focus of our analysis. Proceeding along similar lines, an earlier investigation by Dusak concluded that wheat, corn, and soybeans futures contracts are not risky assets. Presumably, this conclusion did not depend upon whether the futures market assets were held independently or as part of a larger portfolio of assets. For most commodity speculators, this conclusion indeed comes as a huge surprise.
The CAPM, as formulated by Dusak, has been restructured in our analysis to correct for two major specification errors. First, speculators can be either net short or net long; and, second, a well-diversified portfolio or speculators contains not only common stocks but, as well, futures market positions. Respecified empirical models for th\ three commodities examined by lAS with a good portion of Keynes' work, his theory of normal backward ation has been given many interpretations. The following discussion of this theory is, therefore, more of a discussion of post-Keynes interpretations of his theory.
2loosely defined, when the futures market price, PT(t) at time t, of a contract which matures at time, T, is an unbiased estimate of the forthcoming spot price at T discounted by any long-run trends, the efficiency criterion is satisfied. For further clarification, see Samuelson (1965) and Stein (1981) .
3Commodities held by public firms, whose stocks are included in the S&P Index, are implicitly included in her market index even though she does not state so.
4The specific level of risk is the risk of a futures contract that is independent of the "market" (portfolio) returns. Cootner and Telser measured the risk of a futures contract solely by its own price variability. We are interpreting their arguments to also apply to u j = R t -8jX t -Et.
5For the formal derivations and frameworks for other time-varying parameter formulations, see Mundlak and Rausser (1979) . 6Excludes spreading positions.
7Given the very large sample sizes used, we can be reasonably confident th at the estimates of Band yare robust; but du e to the multicoll~nearity problem, their associated standard errors may be imprecise. It should be not~d, however, that, wh en the interaction term (xtZ t ) was deleted, the bas ic results were robust.
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